Adequate information about the disease in developing countries is essential to assess the impact of these developments and to allow for effective public health measures to be implemented.
Our aim was to provide information on the pattern of non-viral meningitis in Swaziland and to identify those factors affecting outcome which were amenable to change. We describe an 18 month study of the epidemiology of bacterial and tuberculous meningitis in Swaziland. We were particularly interested in studying the clinical outcome of meningitis in terms of both fatality and the diversity of neurological sequelae.
Patients and methods
The population of Swaziland is 750 000 and the country is divided geographically into four regions. Each Cases of viral meningitis or encephalitis and cases that did not fulfil the above criteria were excluded from the study. Indian ink staining was performed to examine for a fungal aetiology. HIV status was determined in those patients who fulfilled the clinical criteria for the WHO definition of AIDS, by initial ELISA and confirmation by western blot.
Antibiotic treatment was begun immediately after lumbar puncture. Standard treatment was initially with a combination of intravenous benzylpenicillin (adults 4 MU four hourly; children 50 000 U/kg four hourly) and chloramphenicol (adults 25 mg/kg six hourly; The annual incidence, based on a national population figure of 750 000, was 13-5/100 000.
For bacterial meningitis, children under 1 year formed the largest group, accounting for 48-3% of cases. Table 1 shows the number of cases, mortality, and complication rates in relation to the age of the patient. Nineteen patients (36-5% of survivors) had neurological sequelae at the time of discharge or at follow up (developmental delay (n = 6); hemiparesis (n = 2); ataxia (n = 3); seizure disorder (n = 2); cranial nerve palsy (n = 2); sensorineural deafness (n = 1); confusion (n = 2); and hydrocephalus (n = 1). Mortality was significantly higher in adults than in children (62-5% v 29-5%, p = 0 005, X2 = 7 8). Only 25% of adult patients made a full recovery, compared with 44 3% of children.
There was a male:female ratio of 1 8:1 (55 30), with no significant difference in outcome between the sexes. The figure shows the monthly incidence of meningitis during the study period. There was a significant increase in incidence in the May to July quarter of 1992 compared with the same quarter of 1991 (p= 0-026, x2 = 4-98), coinciding with a period of severe drought in the country. Table 2 shows the outcome in relation to the organism detected. The causative organism was identified in 60% of cases, none of whom had received previous antibiotic treatment. Of the 34 patients in whom no organism was identified, six (17-7%) were known to have had antibiotic therapy before hospital admission. Spneumoniae was the most common causative organism, accounting for 49% of identified cases, and was associated with the highest case disease.'0 " However, there is no evidence that race is an independent risk factor for particular causal organisms. The higher incidence is probably related to socioeconomic factors. 16 In 40% of cases no organism was seen either on Gram stain or cultured from the CSF. This may be due to the widespread use of antibiotics in the community, although this was confirmed in only six out of 85 cases. A further contributory factor was the local diagnostic limitations. The poor yield of Gram stain and culture, particularly in cases with antibiotic treatment before hospital admission, has been documented.4 Of note, mortality in cases in whom no organism was identified, was not significantly different from that in the other cases, so the introduction of rapid diagnostic tests would not necessarily be cost effective.
Although there was a high overall CFR, similarly high rates have been found in other studies from developing countries (33%2; 36%3; 44% 17). S pneumoniae accounted for the highest mortality and this pattern is consistent worldwide."8 Poor socioeconomic conditions and poor nutritional states undoubtedly contributed to the high mortality. The CFRs in our study may well be an underestimate of the mortality from meningitis, as patients with severe and rapidly progressing disease will die before reaching hospital and may go undetected.
Although there has been a significant fall in CFRs in the developed world, the rate of occurrence of neurological sequelae has remained constant.'9 In our study, 22 4% of patients had neurological sequelae at the time of hospital discharge. The incidence and range of neurological sequelae that we found was similar to that in other studies, although we might have expected to detect more patients with a hearing deficit.20 Clearly, it would have been useful if extended follow up had been possible.
Rehabilitation and support services are virtually non-existent in Swaziland, as in most developing countries, and the burden of handicap is therefore great. Although the early use of steroids may reduce the incidence of sequelae,6 prevention is likely to remain the most effective way forward.
Delay in starting antibiotic treatment has been associated with both increased mortality and morbidity.2' In view of our predominantly rural population and the difficulty of access to the regional hospitals, we felt it important to assess how much this delay affected outcome. There was no significant difference in either the CFR or neurological sequelae in relation to the duration of symptoms before hospital admission. Other outcome studies have found no association with mortality but a significant association with rates of sequelae.22 23 However, the most striking association was found with duration of symptoms of less than eight hours before admission. Very few of our cases presented as early as this. It has been suggested that there is a spectrum of bacterial meningitis and that disease of insidious onset has a better outcome.24 Conclusions are difficult because of the unknown number of deaths before hospital admission.
Only 31 3% (n = 26) of patients presented to hospital within 48 hours of the onset of symptoms in our study. In two recent studies from developed countries, 2 should prompt careful consideration of the prospects for its reduction. In view of the different age spectrum and aetiology of meningitis, Hib vaccination may not have the same impact in Swaziland as in the UK. However, a campaign to increase awareness among health workers about symptoms, early antibiotic therapy, and early referral has begun. The simple surveillance method used has greatly improved the accuracy of case detection and provided more comprehensive information about meningitis in the country. Future surveillance should monitor the impact of increased health awareness, as well as the impact of rising HIV infection.
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